Abstract: FAO (Food and Agriculture Organization of the United Nations) declared that 12% of the world's population is undernourished while in Mexico the number is around 5%. Minerals are essential for the daily diet; iron (Fe) is an important mineral on human welfare because it has a main role on the function of the immune and central nervous systems, among others. Most Mexicans fulfill their iron requirements from vegetables, which are poorly absorbed; nevertheless, in coastal populations, where seafood-rich in iron-is available, it is not consumed on a regular diet. The aim of this work was to analyze minerals, focusing on the iron content of Octopus hubbsorum B (Cephalopoda: Octopodidae), an animal of the Mexican Pacific coast. Three specimens were analyzed, two from the north and one from central Pacific Ocean. Data obtained for the central Pacific Octopus was 0.008% and data for the North Pacific were 0.008% and 0.011%, repectively. In conclusion, the supply of iron for the Mexican diet provided by Octopus hubbsorum B is significant, therefore is recommended to consume more of this resource, to diminish iron deficiency, a world-wide problem, and to improve human health.
Introduction
Minerals are essential for humans and the lack of them is related to many degenerative diseases [1] . Iron (Fe), is an important mineral that must be included on the diet since it is implicated in several functions [2] , such as: chemical functions like electron transport, gene regulation and immune and central nervous systems regulation. It is also an essential element that acts as a key component for oxygen-carrying proteins; it is involved in cell growth and differentiation and it's a vital player in cellular metabolism [2, 3] . For an adult, body's iron content must be 50 mg/kg [1] due to its high storage ratio, approximately 1 to 2 mg are lost from the body per day [1, 4] . With the exception of the losses caused by menstruation and pregnancy, the daily needs are considerably low for humans [5] . Iron
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anemia is the most common nutritional deficiency worldwide [6] , but it's not the only illness caused by the lack of this metal [2] . Maternal iron deficiency is the most common cause of newborn iron deficiency worldwide [7] , affecting from 30% to 50% of the pregnancies around the world and if the poor intake occurs during the first six months of pregnancy, the increase of pre-labor activities, low birthweight and even the maternal neonatal's mortality tend to increase [8] .
For humans, the absorption of iron included in food from animal sources has higher absorption rates than the one of edible vegetable plants [1] . However, most Mexicans fulfill their iron needs from vegetables (which have poor absorption rates) and coastal population include fish scarcely on their diet [9] , which is insufficient to cover human requirements of heme iron. In addition, it has been mentioned that the consumption of fiber affects the absorption of iron, 12g/day of bran D DAVID PUBLISHING on a meal decreases iron absorption by 51% to 74%, which is important for Mexican population whose basic nutrition is rich in cereals [9, 10] .
Cephalopods are one of the most important marine resources worldwide and Mexico is not the exception [11] . During 2010, 169,500 tons of sea food (no fish included) were produced, from which 23,167 tons were octopus, being the tenth place of Mexico's marine species fisheries and the fourth place of mollusk fisheries [12] . Due to its economical relevance Octopus maya on the Caribbean and Octopus vulgaris on the Mexican Gulf are the principal fishery stock [11, 13] .
On the Pacific Ocean, fisheries focus mainly on O. hubbsorum, O. macrocopus and lastly O. bimaculatus. Octopus hubbsorum B, is an endemic Mexican cephalopod that can only be found in the Pacific Ocean, from the California Gulf (north) to Oaxaca's State sea shore (south).
The aim of this study is to investigate the iron content of three Octopus hubbsorum B organisms from different Mexican regions and use this information to improve people' health, nutrition, food security and ecological sustainability.
Materials and Methods

Sample Collection
The sample process was achieved during August 2013. Octopus hubbsorum B was obtained from fisherman of two different localization; Acapulco bay on Guerrero State (16° 51′ 0″ S, 99° 55′ 0″ W) and Los Cabos San José on Baja California State (16° 51′ 0″ S, 99° 55′ 0″ W), both located on the Pacific Ocean. Samples were identified taxonomically in situ [14] and introduced immediately on a plastic container at -4 °C for land transportation to Mexico City.
Experimental Set Up
Tentacles were cut of the "manto", one tentacle of each animal was randomly selected and deposited on 70% alcohol for further molecular analysis and record identification, the rest were cut in 4 cm cubic parts and then used for determination of moisture content by the direct drying method. Octopus material was dried for 24 h in an air-oven set at 60 °C until constant weight of the sample was obtained; product was ground and pass through a 60 mesh sieve to homogenize the sample. Ash amount was determined by the dry ashing method. Samples were incinerated on a cold muffle furnace at 650 °C for 2 h or until whitish/greyish ash was obtained. Organic matter was burned off and the remaining inorganic material was used for iron determination by dissolving ash in 100 mL of 1 N hydrochloric acid and quantification of iron was made by atomic absorption spectrophotometry. All samples were performed by triplicate.
Results and Discussion
Results
Octopus studied are widely distributed at the coastal zone of the Pacific Ocean (Fig. 1) .
Octopus can be found all year long; however there is a closure period between August and October, so the main fishing season is between April and July ( Table 1) . Table 1 Octopus hubbsorum year abailability.
X X X X X X X X X X = Months of the year in which the octopus resource can be produced. X = Months of the year in which the production is considerably higher.
The studied specie was Octopus hubbsorum B, an endemic Mexican cephalopod (Table 2) .
Laboratory results showed that Acapulco's Octopus hubbsorum has a very high moisture rate, being this twice as much as the moisture found in the samples collected at Los Cabos (Table 3) .
The total amount of inorganic matter determined by the dry ashing method was 7.78%. Regarding iron content (Table 4) , the analysis by atomic spectrophotometry showed that the amount of iron found in samples from Acapulco and from the south area of Los Cabos are pretty similar due to the similarities of these regions' environments. The environment at the north area of Los Cabos is slightly different, which explains the variation of iron content depending on the characteristics of the zone where octopuses live.
Iron deficiency anemia is still a major nutritional problem in vulnerable population worldwide because it can lead to negative changes in psychomotor and mental development, which may be irreversible due to the vital functions of this mineral on the body. The amount of iron in octopus samples represents a good source of this essential element that could be of great help to cover the requirements for human daily diet (Table 5 ). In this context, octopus consumption may be considered as an option for the improvement of human health, due to the important functions that iron plays within the body's metabolism and other important processes.
In addition to the aforementioned, octopus provide heme iron that is readily absorbed (about 30%), in contrast to the non-heme iron found in vegetable sources whose absorption is pretty low (about 5% if it is consumed with vitamin C). However, the absorption is influenced by iron storage as ferritin, by the dietary content, and by iron bioavailability on the daily diet [15] .
Conclusions
The iron provided by Octopus hubbsorum, B to human nutrition is vital, therefore is recommended to consume more of this resource to diminish iron deficiency, a world-wide problem, and to improve human health and well-being.
